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m m m 

5 mm&mm^. Rz^^m^m^=L-Mz\m-r^o 

^^STtt,-^^x^;i/^-^e.©^r^)^;x^;i/^— <Dmmt3 o %mmx& 
$ » ®7 o %h<D3L*)v*-zm£isX*m.*izmmvT^2> 0 wot. urn. z^m 

mm-rz> z\ttim^mx$>z> a ^<Dt^\z^m^)v^~^m.mmm.x.^)v^-\z^. 
%(dx&v. $&n^Wkttm<Dmmzumm&^n%z\Lxnfa^&tkv-&ik. 

fir 5 x*;m:-^&&t& 3 . 

a$*mmz&r)<kcf£mnmzmmh, & 5—t%&±m<*\zmwvx. mmzn 
20 ^&w,*&m^%ritfxn%i!fi%ibn, — m.<D^m\z^mu^~ tf> 

25 ££^RJtgl:&-g>o 

^m\z^ntzmm,m^mm\z^v)m^n^mm^Wk^a.-)VM^iiis.^ 0 
z\n&xizmu-Q^T?mnfcmn&m&7£?y>im£vx. c a 3 c o 4 o 9 ^co 
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-D $> Z> <R. Funahashi <=> . Jpn. J. Appl. Phys. 39, L1127 (2000)#H) . 
*S«©H5fi3^a5Stft*. 6 7 3 K (4 0 013) J^±©iiifigg!l*£fiJffl bfci&mfi! 

ic, is, e&&£©Jt&j§^— h3J#&^#^£bTfl§v> stress, b^b 

5H*/|V»*£, ^-Xh + ©«&«i:©*MIWPi(Etf«*#<* £©fcJe>;l5i&T?©fi§m 
^^O^Ti>^^gB^flJgibT^vrr-;i/©rt^jSjK©±#i:^M^S©^T* 

20 $^DMbfc#^{rfe|^«fim ; &^a.-;P©tttg<ST^ai:/^£^b^c:i:©^V^ 

»*£»Jfe©**H<fc4&fc*B*b&«*tt'<— * hfcf»*£*#»©8Htt/H*m 
25 S^fctt, *»«Jft*^©Ss^fflJK:iiftfe»«tt*f*#bfc±T?, *fflT?©5B 

««*o£bfc«£fc:*>, »«»4)-©a«35«^i;fc<<, ^^^m^^ttti^^ 

IP-6, T«©*M»#»»ttJfl»«tt"<-* K MX!**?. JKttt 

*« i E5?3.-;PRlXl»*5e«*ttS««-r*%>©T?*5. 



WO 2005/036661 PCT/JP2004/014680 

3 

i. (i) Tffi (a) ~ (d) izmnzntcm&wtitMfrzuzmfrzmtenfr 

(a) Ca,A' b Co c A 2 d O e (sS*, A 1 ft, Na, K, Li, 
Ti, V, Ci\ Mm Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y >^ / -f F 

5 *»5)5:*»^6a«nfc-axtt-a«±©7CJ(ET?*D» A 2 te, Ti, V, Cr, 
Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta 5 SfcEttjfc — 

-h£>7C^T&D, 2. 2 ^ a ^ 3 . 6 ; 0 ^ 0 . 8;2^c^4. 5;0^ 
d^2 ; 8^e^lOT$5. ) T?*SH5j|^»ft«), 

(b) B i f Pb g M 1 h Co i M 2 jO k MM*. Na, K, 
10 Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y 35<±:tf 7 >:J7 / 

<< ax»4-aK±07c*T?*D, m 2 «, tk v. cr, 

Mn, Fe> Ni, Cu, Mo, W, Nb RtfTa frS g«ttfc—aX«:=aE* 
±©7n^TSiQ> 1. 8^f^2. 2 ; O^g^O. 4;1. 8^h^2. 2; 
1. 6^i^2. 2;0^j^0. 5 ; 8^k^ 1 OTr&So ) T*2*l«5tt£- 

is mft;^, 

(c) -jRiS : Ln m R 1 „N i p R 2 q O r (5S»K LnlJ5^/< K^e> 
««nfc— aXJ4— a«±©7n*1?*D, R 1 ^, Na, K, Sr, Ca&ffBiJ^Sfc 

58 tftlfc-iXaziK±©7C*7?» 0 , R 2 «, Ti, V, Cr, Mn, Fe, 

Ni, cu, mo, w, NbRtf Ta*>&fc*#a>sfcar:n;fc— m3uz-m&±<D7tm~? 

20 <&D, 0. 5^m^l. 2 ; O^n^O. 5;0. 5 ^ p ^ 1 . 2;0^q^0. 
5 ; 2. 7^r^3. 3T*$>Z> 0 ) "C* 3*1* ROC 

(d) -«5£: (Ln s R 3 t ) 2 Ni u R\O w <5t«K Ln«7>^/< 
K^6«tfn*:-aXtt— a«±O5c*T?*0, R 3 tt, Na, K, Sr, CaRtfBi 
^6fe*»*^atftlfc-aXttZia«±©7C*T?»D, R 4 «, Ti, V> Cr, 

25 Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta ZfcZMfr Silfcftlfc — UXfeZl MM 
±©7C^l?^t), 0. 5^s^l. 2;0^t^0. 5;0. 5^u^l. 2; 
O^v^O. 5 ; 3. 6^w^4. 4T:$>2> 0 ) T"i$n5Mft!|, 

(a) ft, c:ti£>©&jpi<£>4>7S:< £t>~ a&"£tf"&&#sfcs 
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2. (ii) ^{'IB«c©^m^M^*l 0 oaSSBCMUT, (i) SiteJBttCtt 

<kmm*& o . 5~2o Mfifr&^rr*±iB3ii i 
bo 

4. (i)-«:Ca a A' b Co c A 2 d O c (3£f> AMS, Na, K> Li, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y J <i F/^£> 

io fc&mftZM&nj£~mx\$—m&±<D7tm°T?3t>y). a 2 «, Ti, v, c r , Mn, 

Fe, Ni, Cu, Mo, W, Nb RtK Ta 7&>S 61tfnfc- tXSr S^±(Dtc 
^Ta&D, 2. 2 ^ a ^ 3 . 6 ; O^b^O. 8;2^c^4. 5;0^d^2 

; 8^e^lOT»5. ) T?3S3*l*«-&»<fb«K Rtf-«!5£ : B i ( Pb B M' 
h Co,M 2 jO k (iS*, MM*» Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, 
15 Pb, Ca, Sr, Ba, Al, Y fe<fcD^ / < 6 £>Sk£*lfc— ilttr 

tt£*±£>7C*l?& D, M 2 tt, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb ~BO$ 
T&ftbfc&mfrBMitWt— ffiXfct— ffl^±07n^TSD, 1. 8^f^2. 2 

; 0 ^ g ^ 0 . 4 ; 1 . 8 ^ h ^ 2 . 2 ; 1 . 6^i^2. 2 ; 0 ^ j ^ 0 . 5 

20 tt>-i0tfl:»*, mmz 

go is, s^i:n50^i0'>&< it>— s^^-tf-a-^^e^-g) 

5. ®tffc*»3fc#5, — fl&t: Ca a A 1 b Co 4 O e (5£*, AMi, Na, K, Li, 
25 Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y 3o &XS"7 > & J -1 

S&3»j5>&SKfftfc— mxlZ—m&.±<D7i.m-C&y). 2. 2^a^3. 6 ; 0^ 
bsSO. 8;8sSe^l 0T*a&5. ) T£Stl.5tt£-»ft*K : B i 

f Pb B U\Co 2 O k (5£4>, M 1 \t, Sr, C aMB a ZttZmft *>Mi*n 
fc-@XttZl@«±07C*lrabD, 1. 8^f^2. 2;0=sg^0. 4;1. 
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8^h^2. 2 ; 8^k^l 0T«55 o ) T^^n^^g^-fbtJ^ S 

ho 

6. (ii) «{CfE©CD^«'l4^MI»*l 0 OfiS^fcMLT, (i) 9iK:gE*©« 
5 ftW*§0. 5-2 oa*»-&*-r*±E3S4 fc8Btt®pM*Mre&#ft&ft 

ho 

8. ( i) — flg5£ : L n m R 1 n N i p R 2 Q O r Ln«9>*/< 
10 «ftfc— SX«-@^±©5r*-efe0, R 1 ^, Na, K, Sr, Ca JBc ZS Bi & £> 75: § 
*^6««nfc— aXtt-am±©5n*^fc»5, R 2 te, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Mo, W, NbRt^Ta*»6a:*»^5a!«nfc— SXttzia^±©5n**Tf 
0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^l. 2;0^q^0. 
5 ; 2. 7^r^3. 3 Tfc*. ) T£3n*«-&M:«f, Rtf-jK3£ : (L n 
15 s R 3 t ) 2 Ni u R 4 v O w (^(fJ, LnK7>^;-f F#&»amfc— iXttrg 
&±©7G*T?*?K R 3 te, Na, K, Sr, Ca Bi e>&-5S^ BMfcftlfc— a 
Xte— a^±©7C^Tafel9, R 4 te, Ti> V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb 

Ta s a«nfc-axtt-a«±<z>7c*T?*D, o. s^s^ 

1. 2;0^t^0. 5 ; 0. 5^u^l. 2;0^v^0. 5; 3. 6 

(a) &tf£ne>©&jR©4>&< &&^&£>&dk&&« 

25 9. M:4fr&£#C, -K*: La ro R 1 „NiO r R 1 **, Na, K, Sr, Ca 

JSt^BiTS^^^i^^eS^n^— fflX«^a«±05c^lr$.D, 0. 5 ^m^ 1 . 
2;0^n^0. 5;2. 7^r^3. 3T*§, ) T?3ft*tl*«^ftfli<»» Rtf 
— J&5£ : (La s R 3 t ) 2 N i O w (5£*, R 3 «, Na, K, Sr, CaRtfBi^e&S 
»*6ilinfc- @X«-@£C±OtcST! ! ^0, 0. 5gs^l. 2;0^t^0. 
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5 ; 3. 6^w^4. 4tfc§. ) TSdn&tt&ttftttfr 

1 0. (ii) «fcffitt<0Mte&JRtfr5fcl 0 OMISfcfcfLT* (i) JlfclBm© 
HftW*$0. 5~2 0aM^-r*±BB3B8KlBB«©iiS!^*aEift«»S5 
5 ifflittt^h. 

11. Ill, ^7X^Rt^»J|g^*'&^r-r-5±BB3H8K:«*©nS{r»«^ 

12. piit^^o-^tniiiii^o-s^, -en^n**^^ 

10 Pl^t^^, -jRiiCa.A^COeA^O, A 1 ^ 

Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y*3j;CK 

Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Ta £> tiiZmfr Zmittlfc— M 
X«=@^±©7C^T^D, 2. 2^a^3. 6 ; O^b^O. 8 ; 2^c^4. 

15 5;0^d^2;8^e^l 0T?*«. ) T?«$n*:«-&»fc*K : 
B i f Pb g M 1 h Co i M 2 J O k (iS^, MM** Na, K, Li, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y*5ckO^>^ / -f K*> £>&3SI^ Sjgfcftl 
fc— aXtt— H£t±©5E*T?*D, M 2 te, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, 
W, NbR^Ta^5^S*^6atfnfc-aXttIiaa±©7C*T?*0, 1. 8 

20 ^f^2. 2 ; 0 ^ g ^ 0 . 4,1. 8 ^ h ^ 2 . 2 ; 1 . 6 ^ i ^ 2 . 2;0 
^j^0. 5 ; 8^k^l OTS^. ) 7f*StlSlft'&lfe'(b<»^6a:S%>©T?« 

nmmm^mUnifi. — AS^t : L n m R l n N i p R 2 q O r (5t*K Lnii? 

>*y< K^6awrnfc-axttnaK±©7csn?*t), rms, Na, k, s r , 

25 CaKtfBiJfrSfcSiSjft&atfttfc — tXiS- aR_t07C2??-C& 0 , R 2 &, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Ta 6 fZ&Wft *>W\ZlXfr— IX 
«z:a^±©7C*l?feD, 0. 5^m^l. 2;0=£n^0. 5;0. 5^p^ 
1. 2 ; O^q^O. 5;2. 7^r^3. 3T'fe5. ) Tf^Snsfc^ft-fb** 
Xtt— «5£ : (Ln s R 3 t ) 2 N i u R 4 v O w Lnli7>^/-f K^&I 
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fc£nfc-3IX«— «^±<£>7GStT&0> R 3 &, Na, K, Sr, Ca&tf Bi**6&* 
»A» 61tfftfc-aXttraS(±07n*T?ft 0 , R 4 &, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Mo, W, Nb2fetKTa*>&»:*»^6a«nfc— axtt-aK±cD7n3R-e 
0. 5^s^l. 2;0^tsS0. 5;0. 5£u£l. 2;0^v^0. 
5 5:3. 6^w^4. 4 ) Tf35$n**'&K'fk*j6^»:*«b©T?*0> 

13. piii»^o-it niitt i^o-i^, 

pmmm^&ttn&. -K:ca a A\co c A 2 d o e (sc*, am*, 

Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y&efc££ 

Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Ta ZMUtlfz— M 

15 m&±<D7cmT& D, 2. 2^a^3. 6;0^b^0. 8;2^c^4. 

5 ; 0^d^2 ; 8^e^l 0T$§. ) T^Snstt'&Kfc'KK Xtt— JRS: : 
B i fPbgM^COtM^O,, (^4>, M x «, Na, K, Li, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y F*> S&<5#J&> S«tin 
rc~mXit—m&,±(D7tmir^>K). M 2 «, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, 

20 w, NbRtfTafr 5 mx\t—mu±(D7cm-v$>y), 1. 8 

^f^2. 2 ; O^g^O. 4;1. 8^h^2. 2;1. 6 ^ i ^ 2 . 2;0 
^ j ^0. 5 ; 8^k^ 1 OTrab-So ) T?*$n*«-&«^b<»^ 5 %©T?$ 

nliTOW, -IS^iLn^^NipR^Or (St*, L11H7 
25 >^/-T Fjfe&atfnfc— iXS- 8E*±©7CfitT<&t), RMt Na, K, Sr, 
CaR^Bi^S^^^^Sjl^nfe— @X«-tt^±©7CmTrfe D, R 2 «, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Ta ZfeZWEfr £> M^tlfc— UX 
^-^±©7n^TfeD, 0. 5 Sm^ 1 . 2;0^n^0. 5;0. 5 ^ p ^ 
1. 2 ; O^q^O. 5; 2. 7^r^3. ) 
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Xtt— (Ln s R 3 t ) ,Ni u R\O w L n it 5 J <i Yfr Sit 

fcfftfc— aX«-a^_h(^7C*Tr*D. R 3 ta, Na, K, Sr, Ca &.t£ Bi 
»*»6a«nfc— aXtt— ffiK±07C*T?»D» R 4 &, Ti, V, Cr, Mn, Fe, 
Ni, Cu> Mo, W, Nb%.ZfiTzfr<ofcZ>Mfrt> : MUnf£— my.U—M&>±<D7i,m~Z 
5 0. 5£s£l. 2 ; 0 ^ t ^ 0 . 5;0. 5£u£l. 2;0^v^0. 

5 ; 3. 6^w^4. 4T&£ 0 ) Ti$tl5S^iWe.ft§fe©T*6^ 

( i ) — JK£ : C a .A^C O c A 2 d O c (^^KAM^, Na, K> Li, Ti, V, 
Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba^ Al, Bi, Y *5ct(^7>^/-f Kfr£>& 
10 5»*>6ilinfc'- ffiXte— a^±©7n^-e*0, A 2 te, Ti, V> Cr, Mm Fe, 

Ni, cu, mo, w, NbR^Ta^s^ssd^eaern*:— axtt—a^±©7c*T? 

2. 2^a^3. 6 ; O^b^O. 8 ; 2^c^4. 5 ; 0^d^2 ; 8 
^e^ 1 0Tfe5. ) T**tl**-&ft-fc4fc, Rl^— jRS: : B i f P b g M\C o 
,M 2 jO k (5S"t»» M J «, Na, K» Li, Ti, V> Cr, Mn, Fe, Ni, Cu, Zn, Pb, 
15 Ca, Sr, Ba, Al, Y S 4 bMiZtllt—nXIZ-mSk 
±©7n*TfeD, M 2 te, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, NbRtfTa** 
6«:*#36»6atfnfc— aXtt— a«±©7C*T*D, l. 8^f=S2. 2;0 
^g^O. 4 ; 1 . 8 ^ h ^ 2 . 2 ; 1 . 6 ^ i ^ 2 . 2 ; 0 ^ j ^ 0 . 5;8 

20 -a©m<b#ji&*, m#k: (n) atjfjin5©^«©^< tt> 

( i ) — «5£ : Ln m R 1 n N i p R 2 Q O r Lnli7>^^ Htf>S»tfn 

25 fe-@X«— S«±(D7n*Tabf9, R J «, Na, K, Sr, Ca Rt£ Bi SfcSWlfc 
SStfftfc — iXttr @£Ui<E>7ni5f-tr& D , R 2 te, Ti, V, Cr, Mn, Fe, Ni, 
Cu, Mo, W, Nb&tf Ta ^ 6 foZMfr Sitfcmfc— HX&— S£A_h©7nliT:& D , 
0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^l. 2;0^q^0. 5; 
2. 7^r^3. 3T?<&£. ) T^Stt^-a-gHb^, RtK— KSC : (L n s R 3 
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t ) 2 Ni u R 4 v O w Lntt7>^/< F^satftifc-axttziiieu: 

<Z)7cmT*a&D> R 3 «, Na, K, Sr, Ca Bi ^ £ ^I«nfc-iXli 
H^^±©7C^T^ D> R 4 te, Ti, V, Cr, Mn> Fe, Ni, Cu, Mo, W> Nb S 

^Ta^6^§p^e>^«nfc-ax«-=am±<^7cmTfeo, o. 5£s£i. 

5 2;0^t^0. 5 ; 0. 5^u^l. 2;0^v^0. 5;3. 6^w^4. 

imm*. mmz go as, 5:?>'^ne,w^mro^75:< t^-a^ 

io ctz&WLt-tzmm^Wkm^o 

i4. p Mii^m^m©-^ t. n £ , ^n^enmm®. 

piiifi«W, -^:Ca a A I b Co 4 O e A 1 ^, Na, 

K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr> Ba, Al, Bi, YfcckO^>^/ 

is -r Ffrzte&mfrzmixnrc— mmz—mu±<D7tm-?$>y. 2. 2^a^3. 6 

; O^b^O. 8;8^e^l 0T*S. ) T^S tl&m&mkW, Xtt— tt^ 
: B i f P bgM^C o 2 O k M x &, Sr, CaStfBa^^^We 

®«n^-aXf4— m&±<D7zmX*$>V). l. 82£f^2. 2;0^g^0. 4 
; 1. 8^h^2. 2 ; 8^k^l0l?S5 o ) T'^£ft3lf £>&3 
20 fcc^T&O, 

nmmn&&®m&. l a m R i n N i o r (5£+, rms, Na, k, 

Sr, Ca&tf Biri>6teSi^Sjgfcmfc-SXfi= SJBA±<Z>7Gi!tT£D, 0. 5^m 
£1. 2 ; O^n^O. 5; 2. 7^r^3. 3T*5. ) T^Snslt^ltft 
$J, Xtt- ISsS : (La s R 3 t ) 2 N i O w R 3 «, Na, K, Sr, Ca Rtf Bi 

25 frZtezwfrzmitnrz-mxte—m&tvTum-z&Q. o. 5£s£i. 2;o 

^t^O. 5 ; 3. 6^w^4. 4tfe5, ) T^Sn&lt^ItfbW 
( i ) — : Ca a A 1 b Co 4 O e (5£<P, A 1 Na, K, Li, Ti, V, Cr, Mn, 
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Fe> Nu Cu, Zn, Pb, Sr, Ba, Ah Bi> Y *5=t^^>^y-f Fj&>6fc3»J&»S»j£ 
tlfr— mX\Z=.m&±(D7vm~e&Q. 2. 2^a^3. 6 ; O^b^O. 8 ; 8^ 
e£l ) tt^nS^iftt, : B i f Pb g M 1 h Co 2 

O k MMi, Sr, C aR«B a*»6&«»A»6atfnfc-iXttrtK 

5 ±©7n*-e^0, 1. 8^f^2. 2 ; O^g^O. 4;1. 8^h^2. 2; 

8^k^io-e&3„ ) T?ssns*^»»6ftsg*6atfnfc^<i 

mmz (n) a^, ^in5©^i©^<t 

( i ) -Htefc : L a m R 1 n N i O r (5£*, R 1 Na> K, Sr, Ca Bi tf> S&S 
»#SBtfnfc— ttXtt— ««±©7C*T?*tK 0. 5^m^l. 2;Ogn^0. 
5 ; 2. 7^r^3. 3T*5. ) Ti^tlSlMtt, W-K: (La s 
R 3 t ) 2 N i O w R 3 te, Na, K, Sr, Ca JkXS Bi * 6ft<5*A» SUtftlfc- 

15 ax«na^±©7n^-ca5 0, 0. 5^s^l. 2;0^t^0. 5; 3. 6 

losftiift*, MtKt (a) Rt*z:;ft.s©&js©<j»&:< tt>— 

20 uiSMttSilfi^ 

15. ±fE5U 2E«Snfcj)!IMJft* : ?*«»fflffl^, im*f©pl 
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is. Tizmmomnmn^zSo.— m^Mmmzmmv. 



5 &tf. ^mM(Dmmmmunmmm^-7.b\z-=>^xmmizmm-r^o 
io &$&\z'D^xmm-tz>o 

mmmvk&mm3i<Dmmz~D^Tu. mzmmmx^^, so% 
nm&±<DmwL<D&mB3itf, rn.no. i~3 o nmnm<Dmmmz$>^z.h^ 

20 $f*LVi„ 

(ii) 

mmm*hvx\±, Tib (a) ~ (d) izmm-znrcm&Mikmfrzfc&m 

(a) -iBSiCa.A'fcCOcA'jO, (iS*, A 1 **, Na, K, Li, Ti, V, 
25 Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi> Y 35<fc XS^> >^ / -f K <=> & 

**^6a«n;t— axtt— aet±©7c*Tf»o, a 2 «, h, v, c r , Mn, Fe, 

Ni, Cu, Mo, W, NbR^Ta^6.75:^^^e.il^tlfe— @XJi— S^±©7Cmi? 
2. 2^a^3. 6 ; O^b^O. 8 ; 2^c^4. 5 ; 0^d^2 ; 8 
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(b) -JR5S; : B i f P bgM^C o ,M 2 , O k (5**, M 1 ^ Na, K, Li, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y Jo&ZS'y /^f KfrS 
75:SP^&jl^nfc-axa-^^±07GmT'fei9, M 2 te\ Ti, V, Cr, Mn, 
Fe, Ni, Cu, Mo, W, Nb Rtf Ta ifi £ & ZWtfr ZMlZtlfc— mXU—mU±<D7i: 

5 M~C&> D , 1. 8^f^2. 2; O^g^O. 4;1. 8^h^2. 2;1. 6 
^i^2. 2;0^j^0. 5 ; 8 1 0Tfe<5 o ) Ir^^n-S^^b^ 

(c) — «3S : Ln m R 1 n N i p R 2 „O r (5£4>, Lntt5>^^ H^Sltt 
nfc— «£JLb©7G*T?*lK R'tt, Na, K, Sr, CaRt^Bi*»6&SP 

10 #6Stfnfc— S«±©7n*T?»D, R 2 &, Ti, V, Cr, Mn, Fe, Ni, 
Cu, Mo, W, Nb Ta £>lfc£nfc— ttX«Zia^±©5c^T?* 0 , 

0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^l. 2;0^q^0. 5; 

(d) — jftjfc : (Ln s R 3 t ) 2 N i u R 4 v O w (5£>K Lnli5>^^ F*» 
15 «Xtt=iaK±©7C**C»0» R 3 te, Na, K, Sr, CaRtfBi^e 

&5i*6I«tlfc-lX«- «fi*_h©7C3|fT?&D, R 4 &, Ti, V, Cr, Mn, 
Fe, Ni, Cu, Mo, W, Nb StfTa E>fc£i£a> Silkftlfc— ffiXtt— «U*±©7G 
StTr&O, 0. 5^s^l. 2;0^t^0. 5;0. 5£u£l. 2;0^v 
^0. 5 ; 3. 6 2SW2S4. 4T»fe5. ) T?*3tt5*^»rt;4&J&> 5 
20 SIfcfnfc4>& < £ %>— «©«-&ttfls«r. 

H« _kfB#— tt5*fc*V>T, 9>^/-f H7C*tUTtt» La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Lu 4f*f8*T?*-B. 
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(a') — J&S; : Ca a A 1 b Co 4 O e A Hi, Na, K, Li, Ti, V, Cr, 

Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y jS&tf? J -f 5> 
5 Mtfttfc— SXfct— @^±©7C^Ta5D, 2. 2^a^3. 6 ; 0 ^ b ^ 0 . 8; 

(b') -J3£5£ : B i f Pb g M l h Co 2 O k M A «, S r , C aStfB a 

O^g^O. 4;1. 8^h^2. 2 ; 8^k^lOT?S5. ) ti$n^ 

io m.itm, 

(c*) -«:La m R 1 „NiO r (5£ + , R J «, Na, K, Sr, CaRtfBi^£> 
^:?>i¥^e.31^nfe— a^±©7C^T^D, O. 5^m^l. 2 ; O^n 
^0. 5 ; 2. 7 ^ r ^ 3 . 3T&3. ) TS2n5*I^mte%, 

(d') — JRSC : (La s R 3 t ) 2 N i O w (3£if, R 3 te, Na, K, Sr, Ca 
15 Bi ^^^SS^SM^tife— IXtt- @^±©7n^-ea5 D , 0. 5£s£l. 2; 
O^t^O. 5 ; 3. 6^w^4. 4Tr&£. ) T'iStl^t^ttt. 

±f3b£-|£:£ : CaaA^Co.A^OeT^Sn^tm -JKSC : B 
i t P b g M\C o iM 2 j O k T«Sn5*^»fl3*, — : Ln ra R 1 n N i P R 
2 Q O r T?*$ns*'&»'fb<», &tf-]R5£ : (Ln s R 3 t ) 2 N i u R 4 v O w Ti 

20 znzM&mkmiz. mmmfci&wz£fe&&<DPinx~%&\,^ 
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<D7vmi&ftikm£?3iZ>& -5 ^m-s-u mf&T& c t k: «t oT«jrr * 

s rn^<, mz^Lfe-gtifc^tf. wz.it. 700 — 120 0 x;nm<DU$L%s.m 
\z&^t. 1 o~4 o^rass^-rntf^^. ft, jfMitutM^t 

tbTMil*ffl^5«^tH 7 0 0-90 OtlSTl OfltMSaMRSfeSfb 

wtmmfe. mfcrnommttm. m^um. »^ra*fc<k omits c 
20 4Mt&&itu #?^l,t@^$-&s. £©»©#»*#«, Bummn&m-izmmT* 

tt, 7;i^5^«;ny#SfflVi*»^fctt» 1200-140 oiceflEfcloiR 
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MliSglt 8 8 0-9 3 0t@gttti«J;<, ^M^I^^*^^ 

^#H^,*i?in^f n^ct^o ^^^+T"iPift-rs*'&fctt, mz.te, 3 0 om 

10 mVTfr&nU&^tf, 51S> 6 0~1 0 0 0NF^gm©JP^PtP B 1i:-rn««i;Vio 

MiiftfiaD^OfS^ 08Atf, 10-1000 /iml^ 412 0- 
2 0 0 /tmil, JP£ 1-5 iimnm<DfflmVl<D&Wi%:1%-?Z>$><Dtfe%o 

x&ramizmfeznr. &mm&. mm, &mit&w (mmmm) mzmm-vz 

&o CaitUH mttUlsisyA (CaO) , mttUVz/VA (C a C 

25 1 2 ) » «»#;1>5/#A (CaC0 3 ) , ffim*)l<zsV& (Ca (NO s ) 2 ) . Tlcg? 
fctUlz/VJ* (Ca (OH) 2 ) . i?* h*->#;i/->£A (C a (OCH 3 ) 2 ) , V 
Xh^-/i)^i/")A (Ca (OC 2 H 5 ) 2 ) , ^yDTjK^r^^;!/^^^ (C a (OC 
3 H 7 ) 2 ) #©7^3^->K-fb-&^*ffl^?>c:t^lr#S. CoM£bT testes 
n;i/h (coo. Co 2 o 3 , co 3 o 4 ) . it{tziA*;i'h (CoC 1 2 ) , 
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)Ub (C0CO3) . ^WtujVUb (Co (N0 3 ) 2 ) , fcWLfcn/VVb (Co (O 
H) 2 ) v VfuttSszUWh (Co (OC 3 H 7 ) 2 ) ^©TJI/n^^hMb^^ 

±I3L^-^ : Ca^'.COeA^Oe^tlSSmiJ. : B 

i fPbgM^COiMSO^i^tl^itt, -iS^:: Ln ra R 1 n N i P R 
\0 T -V%t%nz>m&Wt<kW. R^-^SC : (Ln s R 3 t ) 2 Ni u R 4 v O w ti 

^L%5 0 wmlMra^ilt^iK, 1~1 0 /imggT$5utdU 

15 (i) (a) — JRSC iCa.A'bCOcA'aO, (SCf>, A 1 , A 2 , a, b, c, 

(b) — JftS : B i f Pb g M 1 h CO|M 2 j O k (^4>. M 1 , M 2 , f » g, 

(c) — $!5£ : Ln m R' n N i p R 2 q O r (5£cK Ln, R 1 , R 2 , m, n, 

20 p. qR^r»±Eicrai;*c**. ) x&zn&m&mitw, ~BlU 

(d) — (Ln s R 3 t ) 2 Ni u R 4 v O w (5£<K Ln, R 3 , R 4 , s, 
(ii) G£> R^Cin60^JR0^3&< a*A»-&^6Jtt-5»*i 
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£ H £ * < > -t-ftteB&t) &mwx % Z J&ft & m Utl« d; ^ o 

mmj&ftte. ^-xbiz. mmfsi^m.^ ^vtt, ffimm&tzz&tt-s-Tz 

%<DX&Z> a il^tLTH mZ.lt. 3L^)V~t)VU—7s. fc Fn=!r->X5P;i/ 

mz.it. wikwm^o^mz. mm&&mm*i o ommmzMvxo. 5 
is ~2 ofifigB@s£T&£i:/OWi:L<, i ~ 1 5 mmmmm.fr % c tnfi& d 

^7x^©tttn #y*j£, ^m^p^i o oaagp^^fbTo. 5 

(Dmm9\-xm^z>z\t%nimx&% 0 
20 ffimj&ft<D^miz~D^x>b. mzmfe-zn&%<Dxizfc<. mmizftm^ 

1 0 oiigcMbT, 0. 5-2 om&mmm.t'tzcttfxg. i~ioi 
m$mm.£?z z\ i> < . 1 ~ 5 m&mmmt-rz z\ t*uo^tu 0 

25 fe^^ 0 mmfcziz-o^xte, ±misrcftm%)%:\zm&w 

(Dm^mmiz^xm^&nu^o mz.it. pmmmmmunm^mmm^. 
^-7.hiznMmmmmmm<Dn^&mM'?z>z.t>b-zimx&z>o 
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&m^z>z. m&u&vxm^T'b&^o z\n^><D^<D^m\z-D^ 

ittt»*i o ofi*gBK**LT3~3 omm&n& 5 
5 ~2o mmmmmt-rz c 

m*mm-tz> z.hiz&^x, mm^mum<Dm^m\zmm^mm^n^Lr^±^ 
io nzMT*<D&n*MQMist£M&\z*>, mm&ft(DMm&<kc\z<<zsiV). &ftumm 

®\z. pmmm^&ttn*mm&mm\z&mTz>m&iz\z. tfk»*tix, 

— : C a.A^C o c A 2 d O e (5£*. A 1 , A 2 , a, b, c, dRtfett 
±EfcRD) tSStlSi^tt. 2fetf-*S5£ : B i f Pb g M 1 h Co,M 2 J 0 

15 k (^+, m 1 , m 2 , f, g, h, i, j %.Uktz±m\zmc) -cmt£ti&m& 

d> «*-&m-fb»*-&tr^~^ b*pMmn&mttn<Dmmzm*z>z\iiiz&? 
x, ps»*s!sift*r»©»*#tt*iia«F-r*JiiJ&<, M^^^^^^att 

-JftSC : Ln ra R 1 n N i p R 2 q O r CsS*, Ln, R 1 , R 2 , iru n, p, qR& 
r \$±m\zmUX-&Z>. ) T?383tt*«£«fl;«K Rtf-^iS: (Ln s R 3 t ) 2 
25 N i u R 4 v O w (S4 ] > Ln, R 3 , R 4 % s> t , u W v tt±|H \Z m W&2>. ) 

tt*#t5t>OT*!3, K1ft'&»fl:»**tf^--^ h*nSJ»«^tj||Jft©S5tt 
CH^uitioT, nM«i««|*r»©^«#tt*ia#-rsc:i:}a:<, 
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. (i) (a) -K:Ca a A 1 b Co c A 2 d O e (^4>, A 1 , A 2 , a, b, c, 
10 (b) -#5t: B i fPb g M 1 h Co i M z j O k M 1 , M 2 . f , g, 

(c) -«5«: Ln m R 1 „N i p R 2 q O r (5£cK Ln, R\ RK m> n, 

(d) (Ln s R 3 t ) 2 N i u R 4 v O w (5**, Ln, R 3 , R\ 

(ii) sz>'cne>©^Moii>^< s^tr^^e,^!^ 

20 pMJt&^&TO&jM^-.X NRtf nlfiif h «!: LT 

25 MiWtbT0#Mf : C a.A^C o c A 2 d O e 

A 1 , A 2 , a, b, d, e \$±fZ\zmV) T^EStlSli^gtfbtK Rtf 
-SSLiZ: B i fPb g M 1 h Co i M 2 J O k (5£<f, M 1 , M 2 » f , g^ h, i, j 
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: Ln m R 1 n N i p R 2 Q O r Ln, R 1 , R 2 , m, n, p, qRtfr«l 

fBKHODTfcSo ) T^^n^^-er^-fbt/. Rtf-JK: (Ln s R 3 t ) 2 N i u 
R 4 v O w (iS*, Ln> R 3 , R 4 , s, t, u v teJifBKllRl ) T 

fox, §&mmm. mmt?%f&nmmttwomttti$:^m.vx, pmmm 

— JlgiS : C a a A* b C O c A 2 d O e (5£4>, AMi, Na, K, Li, Ti, V, Cr, 
15 Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y £5 <fc t£ 7 > ^ / •< Kli^ft^i 
frZMtttlfc— HXte— @£*±<£5nI?tT&9, A 2 &, Ti, V, Cr, Mn, Fe, Ni, 
Cu, Mo, W, Nb Rtf Ta ZfcZMfr £> jH^tlfc— igXte— «^-k<Z>7nMtT?& D , 
2. 2^a^3. 6 ; O^b^O. 8 ; 2 ^ c ^ 4. 5 ; 0^d^2 ; 8 ^ e ^ 

i ot&3„ ) -cmznzm&mkw. ks: : b i , pb.M^co ,m 2 , 

20 O k (iC't', MMi> Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Ca, Sr, 

Ba, ai, Y&j;tf7>*/-r H^e»^§p^e>^^nfe-@x«-s^±©7c* 

M 2 &, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Ta tf» 6 &£S$ 
*»6S«nfc— aXtt=fflK±©7C*T?*0, 1. 8^f^2. 2;0^g^0. 
4 ; 1 . 8^h^2. 2 ; 1 . 6 ^ i ^ 2 . 2;0^j^0. 5 ; 
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utiS^iftitt, Ca, Co \z «t K>mj&ZnZ> Ca 2 CoO 3 tV^M^Jt, 

s.kpfc-^TcwtdiH^ibfc coo 2 m&&ZL\zmmvr£M&&m?z%<D-?& 

ffi^<Z)}§^ Ca 2 CoO 3© Ca <D-ffltf A^Mm^tl. Z *>\ZZ(Dm<D Co <D 
— SBRtf Co0 2 Ji<D Co<D-3&#SA 2 fcJ;oTgm£*lT:feD, Bi ©-gBrf* 

10 PbX^M'O- SliT'IiSn, Co ©-^?M 2 fCJ:^T®m$tlTV^o 

s<DMti«, i o ok (mmum Jzx±<Dum-ei o o /iV/KggPii 
15 iz^-^y^mmmMv.m^mmm^m^r^mm^-r^cDh-r^zhi!)^^ 

WKD-MtVT. -jftiS: Ca a A 1 b Co 4 O e (5£*. A 1 Na, K, Lk Ti, 
V, Cu Mn» Fe> Ni, Cu» Zn> Pb. Sr, Ba, AK Bi, Y & J: X$*y / -f H#*6 & 
20 S^iO^iil^nfe— aX«-@^±©7C^T*t9, 2. 2^a^3. 6;0^b^ 
0. 8 ; 8=Se^l 0T^5. ) tl§«-&^b^, — jft^ : B i f Pb s M 

'hCo 2 O k (jS*, M x «, Sr. C aJ&ZtB afrZfSi&MfrZMUnfc—mX 
fc-m&>±<D7tm-C$>?), 1. 8^f^2. 2 ; O^g^O. 4;1. 8 ^ h ^ 
2. 2 ; 8^k^l ) T^£n£M^i£te%^£#tf & £ i*«T?#-5. 

&ttn&mmmn&^-zbizm&?zmm®&<Dft-v* Ln ra R i n 
n i p R 2 q o r (s:^, Lnt^^^ H36>6iitfnfc— axtt— aa±©7£* 

RMi, Na, K, Sr. Ca Bi ^ SfcSSjfc &af£ftfc— 
±©7n^lT^0, R 2 «, Ti, V, Cr, Mm Fe, Ni, Cu, Mo, W> NbRtfTaJO* 
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^n^O. 5 ; 0. 5^p^l. 2;0^q^0. 5;2. 7 ^ r ^ 3 . 3Trfe 

f> 0 ) -cm^n^m^m^m, cl n s r 3 ,) 2 Ni u R 4 v o w (5s; 

5 Na> Sr, Ca RZfi Bi ZfcZMfr £>ilfc£*l£:— fflX«-@^±©7C^T?* «P , 
R"«> Ti, V> Cr> Mn> Fe> Ni> Ok Mo, W, Nb RtfTa ZfZ&ffifr 
tirc—m3UZ-m&L±<D7imT'&K). 0. 5£s£l. 2;0^t^0. 5;0. 
5^u^l. 2 ; O^v^O. 5 ; 3. 6^w^4. 4Tf£-g>. ) X-^SnZiM. 

AB0 3 lg^ ^tf*A 2 B0 4 fll5g£fcP¥fc£nS. £-6 5©tt£ttfc4&*>Ln©~|flWR 
20 'XttR^iUn, N i ©— ^R 2 X«R 4 TB$£nTV>S. 

--30fiV/K8A©-if-^y^«»**b» fiO<£Vim^SM^S^-r. WAtf, 100K 
25 «±©i&£fc4SUT, lOmQcmS^T©*^^*^^-^^©^^-^^:^:^^ 

#©— milhX. : L a m R 1 n N i O r R x tt, Na, K, Sr. CaRtf 

Bi ^e>^^p^e.3S«nfe-@xtt-ajK±©7cmir*o, o. s^m^i. 2; 
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O^n^O. 5 ; 2. 7^r^3. 3T*&£ 0 ) T*2n*:j*£IMs*K — #3t : 
(La s R 3 t ) 2 N i O w R 8 tt, Na. K, Sr. Ca fttf Bi J&» 

tfnfc— tma=«&±©5n*T?*tK 0. 5^s^l. 2;0^t^0. 5;3. 

lOmmlg, ~2 OmmfSOjlMttOW^ iftS 1 ~ 1 0 mmig^ 

20 <H€rfflV^Cl«i:^-e#^o 

*fttt55y^7il/TH 1 0 7 3K <»**iBflE) S^OigffflOD^M+te^ 

nll«XI^T»i LaNi0 3 ^. ^^mMffifix^^WrS^ife^M^ 

25 »ftttt5Sy^7tUTfe, 1 0 7 3 Knm<DMm<D&m.*IZ&\,*Thmfct£tl 
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20 iifiMiiitt^-x h«f ©»fl2«b»#©s^**«-rst, * 

Hfti©^-7 MDJ?$)*n 0 /im- 5 0 0 wmSST, Hft^-frfc^© 
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25 

JlP«fc*frfc'3ViTt)WR:|R3feW*Ctt*Vi*», 8 o ~ 2 o o t^ST 5 # 

^l^iMLTtniasifistfcs, 5oo~9o ox:mm~?5ft~ 
mtnmmm&mmi(D*m&<Dmtimmizm'?z>£5 \z, m^cDmm^mm 

6n5fe01r*5. ^&<9**fm#£IM£mi:t^ 6 7 5 Kg^UtcDig*!^ 
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m^u> G&mom&m^-xh. \thfcm&&m\zm^2>z\ 
mm.&wttmizT&MZitfr^-x b^m^xh&^o zwrnte^-x hzm^zm-e, 

n mmmmmttnmmmmn&^-x b \zm^t zwtitwmmzm £ t *> 
-o (D ^ 3. -)v \z m ^m»^cDit«i5B^ s nt , &s t -r s ic <fc x> 

m^&iSH^&ffl ft£ffl C tc % (D L 13 &m b Vi-ffi t & s . 

&w-z j &z>z\}i\z&-DTm&*f£$i-rz>z i2®^a- 

(Dmm&m&Mnm&m4<Dm&mm\ZT&-3i l fz>z\t&T>%z> a ^ossm, &mx<d 
mm*Wiywvrzm&\z>b. mmmft<DMm*m±VT. ^ts-^mmmm^m^mw 
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mmm\z^^zLt^<o. urn. ^$.mm$p. 'Xii • m^ti^mm. -^-r^ 

^mm^<D-m^m^mz^-rmm. 122 \-m.Wi(DmmM.^^mWi±.\zmm^ 
ziMmomnmn^i; 3.-)\sow.mm. m 3 ummm i xm^m^^m^m^. 
mzmrmw, m 4 \zmmm i Jti^j i (Dmw.m&mTomwLm mum) <dm. 
mtrntkmrnvo £<Dmm&7£?#7 7. m 5 \znnm i %.zttt.mm<DmnmMm z ?- 

®.f&&. : c^Bio^co^x^ti^pmmm^um^Tmo^x^mvtzo 

£"T, ^iS^Jl'V'^A (CaC0 3 ) . MikldX^X (Bi 2 0 3 ) RtfltfbnA*;!/ N (C03O4) 
25 £ Ca:Bi:Co (TC^lt) =2.7:0.3:4 i^Si^Cffil, +$HC*g-& Ufco 

^^Sr7;i/5^^.-S>«fCAtl, 1073K (800*0 . ^ttlOWML, #5tXfc 
tt/ftft £ # © p H# £ ?U£ £ ffl V>T-hfr iz m& V o 

Z\<Dm&&\M.n 20mm, 2~10mm @^<D RSi^fcftlJE^ U TJl^:^- 

M^v'-h^i^OlCWft^OtT, 1153K (880*0 . mmM.fM^ (300ml/ 
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T2onp B »&. &^x. mzntcftkmfcz. ^oo^^^m^m^mn 

#e>nfc#M££ 30mm 5mm O^^fcJOJE^ U lOMPa 0— WiJUffiT. 

1123K (850*0 > Q^-?20mfflftv h-fU^mi&Zft-ztz. n&tlfr-fcy Y^V 
5 X^S^^jtinOTCStt^®^4mm^,]!jqjE®fc»o^ft^^5mm<Dift^#:t^S 

: La 0 . 9 Bio. 1 Ni0 3 . 1 -tr^StlS nS^m^mM^§TSB©^feW^Ufeo 
*"$\ 5^m7>^> (La (N0 3 ) 3 *6H 2 0) . SggjHXVX (Bi(N0 3 ) 3 • 5H 2 0) R 
10 OTl-y^ (Ni(N0 3 ) 2 * 6H 2 0) £ La:Bi:Ni (5n^Jt) =0.9:0.1:1.0 h fcZ> <fc 5 ffft 

#riti^£ 1073K (800-0 ©^fp-C 10 «HWJPjRlx«lriSbT, 

15 #Stl£»#:£iSS2cnK PS 2~10mm g«©H«#fcinJEj£JBU&«, 7^5 
hfcB&S'— h&Jft#, ^©±£Rj$Ji?#£<Z>1irT 1273K (1000*0 . 

si* (3oomi/^) -e 20 mmmfoLtco nzntzmmfc*. *©5SL#t , #L , *sm* 

20 30mm ^, J¥£ 5mm ©^tKfCflPffi/ifcgl U lOMPa ©— ffciDJET, 

1173K (900O ©£«*T20P#W3fcy h^U^«UBf*fro fc. #£>nfc*y h :7> 

25 ±fZLfcpMmn^&ttn<DmmjL.mizi$^T, ns3K (ssoo x2ommmmiy 

8 0 XEtiOfflftO&^j&ttfcg 1 ~ 1 0 nm<Dffi.m\n\Z$>-3fro 

^©»^*»**TfrjE<o«^-^ h (ra^«:H-42i5 BB*-fb^tfc«) fcasin 
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l&* (S80. 8 511%, ^^^tfX^^^Xlli 

5 *<Dm&3ii o ommmztt\^T6. 2511^-9^ 

±f2UfenM^m^^0Miifc*3UT, 1273K (lOOOt:) T 20 BfF*m/fcU 
10 <hd5, 8 0 %Pa±Oit©tf « l ~ l 0 ^ mOHii^l^^fe. 

#^H4S^<h L/Ttt, 5mm x 8mm, J9£ 1mm <D7;U5 :N£© 5mm x 8mm CD® t 
20 P lit f i#^t nSiill^O 4 mmX 4 mmCfll, ^tt-^n_hSELfc 
7. h^Ml^feS^-r-S^P^iagbT, 373K (lOOt:) X' 10~30 $HS^*nfifcb 

fc^, 1073K (800*0 <D&m. f p~ei5ftmtomisT> mm&^-7>bM&&m. mit 

25 
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±IBbfc*ffi1?»6nfcS»MiftSl : f fct?V>T, l^^l^TMffi^ 328~ 
1123K (SS^On) fcfln#&U EMC£#iflgg-e}fciPbT303~773K (30-500=0 

Itt, 1073K T«ffl«t CDfflft** 490K OjJfc^Ht, UlifitfJ 1 TTttBBtt 

lOOmV t$ofc0CMU, 70mV i^SfcWi-Cfcofc. C 

20 tSiMm&(Dm*(D«llCj; 7 TmiIl»tiMbft®l:»l/T, ^M^ilT? 

X&*?4>ffik*«#tffit>« <hfc 0 , iflf§i#£ fro c tic: £-5 fc© tSton 
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i. (i) Tie (a) ~ (d) \zmmtswt&&m<bWft &&W6i«nfc 

(a) — j!3!5£ : Ca^'tCo.A^Oe (iS*, A 1 ^, Na> K, Li, 
5 Ti, V, Cr, Mm Fe, Ni, Cu, Zn, Pb, Sis Ba, Al, Bi, Y &<fc tf^ >^ / -f H 

*i 6 5a«nfc—axtt—«m±©7c*Tr»o» a 2 «, -n, v, cr. 

Mm Fe, Ni, Cu, Mo, W, Nb Rt^ Ta A» &tt**A*6a«nfc— 
±(D7n^lr$)D, 2. 2^a^3. 6 ; O^b^O. 8 ; 2^c^4. 5 ; 0^ 
d^2 ; 8^e^ 1 0Tr&£o ) Tt^n^Mtt, 

10 (b) — JKSt : B i f P b B M x h C o ,M z jO k (aS*, M'tt, Na, K, 

Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y &£.Zfi7>& / 
-f F*»6fe*»*^3!tftlfc— ax»4— aK±©5E*T?*D» M 2 &, Ti, V, Cr, 
Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta * 5ft5#A»6IKnfc-aXW:-ttt 
±<D5n^Tr& D, 1. 8^f^2. 2;0^g^0. 4;1. 8^h^2. 2; 

15 1. 6^i^2. 2;0^j^0. 5 ; 8 ^ k ^ 1 0 T&So ) T^SnS®^ 

(c) : L n m R x n N i p R 2 q O r (5£*, L n&^>^/< F*>5 

aarnfc— axttnaK±©7c*T»D, r x «, Na, k, sr, caR^Bi^e.^ 

5**>S»fcfnfc— tXttr @U4±(D7n*TfeD, R 2 te, Ti, V, Cr, Mn, Fe, 
20 Ni, Cu, Mo, W, NbRt^Ta^63S:*^5atfnfc— aXt4— aK±©7C*T? 

0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^l. 2;0^q^0. 
5 ; 2. 7^r^3. 3T&£o ) TZ&iStl&tiL&Vtfcm* Rtf 

(d) — jRjS : (Ln.R 3 ,) 2 N i u R 4 v O w (iS*, Ln«^>^/-T 
H*»6atfnfc— aX»-a«±©7C*T»D, R 3 &, Na, K, Sr, Ca TkT£ Bi 

25 d^6 3a:*»^6a«nfc— axtt— a«±©7n*T?*o» r 4 «, tk v, cr, 

Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta 6>&£i£;fr Sjifeftlfc — ttXte— ffii^ 
±®7G^T&0, 0. 5^s^l. 2;0^t^0. 5;0. 5^u^l. 2; 
O^v^O. 5 ; 3. 6^w^4. 4 ) T^$n<5lfi-&$?'fb$K 



WO 2005/036661 PCT/JP2004/014680 

43 

(ii) & Rtfnne©^JR©^iS:< th— 5&£ 

2. («) i o oii®i:*tiT, (o mizmmowt 

5 imm*& o . 5 ~ 2 o ssg&^rt- sar^ i izmm^mm^mmmmmm 

fttt/BttMi*-* ho 

4. (i) -US: Ca a A 1 b Co c A 2 d O e (S^, A 1 **, Na, K, Li, Ti, 
10 V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y *3 cfctf^ >^ / 

&*»*>5»Kfnfc — ttXtt— a^±©7C*T?* 9, A 2 «, Ti, V« Cr, Mm 
Fe, Ni, Cu, Mo, W, Nb Rtf Ta Zfc&Mfr Sllinfc- fXtt- Sk(.-h©7n 
2. 2^a^3. 6 ; O^b^O. 8 ; 2^c^4. 5 ; 0^d^2 
; 8^e^l0m ) T?*£n*tt-&K'fb*iK Rtf-JK* : B i f P b g M 1 
15 h Co,M 2 jO k (S4 1 , MM** Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, 
Pb, Ca, Sr, Ba, Al, Yfei^5>^/-f F^5&S»*6atfnfc-lXttr 
@^±<7)7n^T^ 0 , M 2 », Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Rtf 
Ta^63tt*8*>5»»fnfc— a^-h©7C*T*D» l. 8^f^2. 2 
; O^g^O. 4 ; 1 . 8 ^ h ^ 2 . 2 ; 1 . 6 ^ i ^ 2 . 2 ; 0 ^ j ^ 0 . 5 
20 ;8gk^l0T'$5. ) n**'&BHfe4&J&> 6 &»#ftfc^& < 

(a) ;me><E>&jg<z>4>&< tfe— a*-&tf&&**&fc:s 

*^wrs ct^tt^piiitMTOffliitt^-T, h. 

25 5. -K:Ca a A 1 5 Co 4 O e A'ft Na, K, Li, 

Ti, V, Cr, Mn, Fe, Ni> Cu, Zn, Pb> Sr, Ba, Al, Bi, Y &<fc ^ >^ 7 
6ftS»3^5a«n&— axtt— aK±©7C*Tf»D» 2. 2^a^3. 6 ; 0^ 
b^0. 8 ; 8=Se=£ 1 OT'&^o ) T?*£n*aC£»flS#K Rtf— «^ : B i 
fPbgM^COjOk (jS*, M 1 Sr, CaS^Bai^WiA^ltfn 
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fc-tXtt- »JBU:©7n*T?&D, 1. 8^f^2. 2;0^g^0. 4;1. 
8=Sh^2. 2 ; 8^k^l 0-e&£o ) T?**n«B*'&»ft*3^ £> 

ho 

5 6. <i0 o om*»ic#LT, (0 gitcm®* 

itmm** o . 5~2o m««**r*»*« 4 \zmmo P siiMt£8i*mttflk 

10 8. ( i) — fi£5£ : Ln m R 1 n N i p R 2 Q O r (5£<K L nte^>*/< H*>631 
«nfc— «Xtt— aKJz©7&5ltT?*D, R J «, Na. K, Sr, CaR^Bi*»6^« 
*^638«nfc— UX\tZimU±<D7tmX'$>K) . R 2 «> Ti, V, Cr, Mn, Fe> 
Ni, Cu, Mo, W, Nb&^Ta**5»:**^5jai«nfc— aXtt— aK-ii<07C*T? 
0. 5^m^l. 2 ; 0 ^ 0 . 5;0. 5^p^l. 2;0^q^0. 
15 5;2. 7^r^3. 3 ) T?iStl5^ISft«!I, Rtf— : (Ln 

s R 3 t ) 2 Ni u R 4 v O w Ln»7>^/< M^I«nfc-iXtt-i 

£UKD7C*T?*D, R 3 fciU Na, K, Sr, Ca Rt^Bi *^&**J^63itftlfc— « 
a«±W7n^Tfe0, R 4 te. Ti, V, Cu Mn, Fe, Ni> Cu, Mo. W\ Nb 

20 1. 2;0^t^0. 5:0. 5^u^l. 2 ; 0 ^ 0 . 5;3. 6 

9. — «5£ : L a m R 1 „N i O r (5£f > R 1 ^ Na> K, Sr, Ca 

2;0gn^0. 5; 2. 7^r^3. 3Tfe5. ) TgESttStt'&gtffc^, 
— : (La s R 3 t ) 2 N i O w (aS*, R 3 fc£, Na, K, Sr. Ca Rtf Bi 
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»^sa«nfc— axtt— ajK±©7c*T»o» o. 5£s£i. 2,-o^t^o. 

5 ; 3. 6^w^4. 4"C^-5o ) tiStlSt^ftll^ ZMtZtl 

10. (n) mizmm<DmM&&mB*i o oiisn^i/T, g> ekhbik© . 

11. SC, **77^^S^SH^§^tt5»*iS 8 luIBt® n lilt 

12. pas»««*»»o— «itniij»msEift»w©--5B*, -en^n***^ 

pMil^IOT^, -K:Ca a A' b Co c A 2 d O e AM*, 
Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y jo&Zf 

7>?;-i H*^&»:*»^&atfnfc— axtt— a£t±©7c*Tf*D, am*, 

Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb TkTf- Ta ffi 6SWftlfc— 
15 Xtt-a£U:©7C*T?*D> 2. 2^a^3. 6;0^b^0. 8;2^c^4. 
5 ; 0^d^2 ; 8^e^l 0t$5. ) 3 tlS jt£5£ : 
B i f Pb g M 1 h Co,M 2 J O k (5^, MMl Na> K, Li, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y &=J:tf^ >^ / -f H*6&5»*61lin 
fe— a^-h©7n^T* D, MM*, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, 

20 w, NbRtfTatf»s&s#a>&arar*i;fc— ii£U:<07c*t?*?k i. 8 

£f£2. 2 ; O^g^O. 4 ; 1. 8^h^2. 2;1. 6^i^2. 2;0 
^ j ^0. 5 ; 8^k^l 0Tr&-5o ) T*«§^*«£*fl2*JfeSfcS*>©T!* 
0, 

niil«W« -J&5S:: Ln m R 1 n N i p R 2 q O r (5**K Lnti5 
25 >9J< H*»631l*nfc— tXttZ S&±a>7C3fST?&D, RM*, Na, K, Sr, 
Cafttf iXtt- «&-h©7GfSST?&0, RMS, Ti, 

V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta J&>$fc£S$J&> 5atfn/t— IX 
**— @^±©tc^T*D, 0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^ 
1. 2 ; O^q^O. 5 ; 2. 7^r^3. 3T&S. ) TigS tl%>&&Wt4kW. 
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Xtt—JR5£ : (Ln s R 3 t ) 2 N i u R 4 v O w (5£«K Lnfi7>^^ Ffr&S 
«nfe— aXti— a^±©7n^-e$»l9, R 3 te, Na, K, Sr. Ca S. Bi £> & -5 
S*#*e>jl#*l£:— aXttz:a^±O7C^Tfe0> R 4 &, Ti, V, Cr, Mn, Fe, 

nk cu, mo, w, NbR^Taj&^6^*»*6a«nfc— axtt— aeji±©5£*-e 

5 & D , 0. 5 ^ s ^ 1 . 2 ; 0 ^ t ^ 0 . 5 ; 0 . 5 ^ u ^ 1 . 2 ; 0 ^ v ^ 0 . 
5 ; 3. 6^w^4. 4Tfe5. ) T«3n*tt^«*M&)&>&fcS ! b©T?& 0, 

10 13. p Slt^Mfio-S t n lit f I»IKZ)-SS^ , -enf tiittt 

Pffl«»«*»*r»38*, -«a:Ca 1 A 1 b Co e A J d O e AM*, 
Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y 

15 Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb &.££Ta Zfc&Wtfr SS&tlfc— S 
XttzUIBU:©7n**C*tK 2. 2^a^3. 6;0^b^0. 8;2^c^4. 
5 ; 0^d^2 ; 8^e^l ) T?*Sft.5l*&MMb4&, Xtt— JR^ : 

B i t Pb g M\C O ,M 2 , O k (£<K M 1 ^, Na, K, Li, Ti, V, Cr, Mn, Fe, 
Ni, Cu, Zn, Pb, Ca, Sr, Ba, Al, Y43«fctf^>^/-f Ftf* SB Httl 

20 fe— @Xtt— @R_h©7C^-e^D, M 2 «, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, 
W, NbR^Ta*6&**^6««n«:--«Xtt— tta±©7C*T*D, 1. 8 
^f^2. 2 ; O^g^O. 4 ; 1. 8 ^ h ^ 2 . 2;1. 6^i^2. 2;0 
^ j ^0. 5 ; 8£k£ 1 0-efe?)o ) T£Sft**£«flS<lfej&>S;&:**>©-C* 

>^y-r H^satfnfc— axtt— hjk±©7c*t?»d» rmj, Na, k, sr, 

CaR^Bi^6&-5**»6atfnfc— aXttna«±©7C*T»D» R 2 te, Ti, 
V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb Rtf Ta 5&*»J&» ttX 
«=:«eU:©7GJ)n?&D» 0. 5£m£l. 2;0^n^0. 5;0. 5 ^ p ^ 
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1. 2;0^q^0. 5; 2. 7^r^3. 3 T&3 0 ) T*£n*«'&»'fb«J, 
Xtt-HKiS : (Ln s R 3 t ) 2 Ni u R 4 v O w L n tt^ J <i Hd> 63 

«nfc-@Xtt-5ffiJ^±07C^l?^19> R 3 «, Na, K, Sr, Ca Rtf Bi 
»36^5afitl&— ttXtt— a£t±<07C*"C»»3» R 4 te, Ti, V, Cr, Mn, Fe, 
5 Ni, Cu, Mo. W, NbRl^Ta*»&)ft*»3^6aa!nfc— SXttZ @«±©7n^T 
& 0 , 0. 5 ^ s ^ 1 . 2 ; 0 ^ t ^ 0 . 5 ; 0 . 5 ^ u ^ 1 . 2 ; 0 £ v £ 0 . 
5 ; 3. 6^w^4. 4T*&£. ) 7?«*n**«flS*** t>©Ti& D , 

(i) -K: Ca a A' b Co c A 2 d O e (3:4*, A 1 Na, K, Li, Ti, V, 
10 Cr, Mn, Fe, Ni, Cu, Zn, Pb, Sr, Ba, Al, Bi, Y &«fcl*5 >^ / -f Ffr^fc 
S#*61Snfc- aXIJ- @^±W7C*T^D> A 2 «, Ti, V, Cr, Mn> Fe, 

Ni> cu> mo, w, NbRtf Ta a* satfnfc— sxtt— @«±©7n^-e 

2. 2^a^3. 6 ; O^b^O. 8 ; 2 ^ c ^ 4. 5 ; 0^d^2 ; 8 
^e^l ) T^Sn^fc'&K'flSfcK 7kX£—W& : B i { Pb 8 M 1 h C o 

15 ,M 2 jO k C^*, M 1 ^, Na, K, Li, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn, Pb, 
Ca, Sr, Ba, Al, Y & ZTf-V J -f K# £> &£f*7&> 

±W7C^-e^D, M 2 tt, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, NbRtfTa** 
6&****6a«n*:— «X«:r:aK±©5c*Tf»0, l. 82£f3S2. 2;0 
^ g ^ 0 . 4 ; 1 . 8 ^ h ^ 2 . 2;1. 6 ^ i ^ 2 . 2 ; 0 ^ j ^ 0 . 5 ; 8 

20 ^k^ioT^s. ) T?&zn%&&mk%frZfc%mfrZM\*nt£&i3:< th 

25 ( i ) :Ln m R 1 n Ni p R 2 q O r (^4", LnK5>^;-f H*61tfn 

fc— tXSr @^±<737C^T?abD, RMS, Na, K, Sr, Ca Rtf Bi 
Satftlfc— iXttr @^±OtG^-CSD, R 2 te, Ti, V, Cr, Mn, Fe, Ni, 
Cu, Mo, W, Nb Rt* Ta Satftlfc— ttK±©7C*T» 0 , 

0. 5^m^l. 2 ; O^n^O. 5;0. 5^p^l. 2;0^q^0. 5; 
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2. 7^r^3. 3T^5. ) #5£ : (L n s R 3 

t ) 2 Ni u R 4 v O w LnS7>^;-f H*>5S*in3fc-«Xttz:«ELh 

<D7nS§T& D , R 3 &, Na, K, Sr. CaRtfBi 

— Sl£A±<Z>7G^-e& D, R 4 te, Ti, V, Cr, Mn, Fe, Ni, Cu, Mo, W, Nb R 

5 rjE-nt^stt^pj^satftifc— axis— aK±©5c*Tr*D» o. s^s^i. 

2;0^t^0. 5 ; 0. 5^u^l. 2;0^v^0. 5;3. 6^w^4. 

-fb»t&*> atm: (ii) as, £*i£><£>&m<£>4>&< t*>— 

10 

14. pii«i«w-ffiiniii^iM©-s^, «en^n#«tt 

plit^W, -)gS:Ca a A 1 b Co 4 O e (iCf, A 1 !*, Na, 
15 K, Li, Ti, V, Cr, Mn. Fe, Ni, Cu, Zn> Pb, Sr, Ba, Al, Bi, Y4o < fc^7>^y 
>f H^6&S*)^6ai*nfc-aXtt— a£t±©7c3HT*D> 2. 2^a^3. 6 
; O^b^O. 8 ; 8s£e^l 0T?&3. ) ^^nsH^ftfe, X«— «5£ 
:Bi,Pb B M 1 h Co 2 O k M 1 !! Sr, CaRtfB a^5&«»»5 

atttlfc— aXttnffl^±©5c*T?*D, 1. 8^f^2. 2 ; O^g^O. 4 
20 ;1. 8^h^2. 2 ; 8^k^l0ti&S. ) 7*X£ft&tt6 > BMk4trt> 

nffi3ft«SI*m*«* -JK* : L a m R 1 n N i O r R'H Na, K, Sr, 

CaRtXBiA*6^S»^6atftlfc— «Xtt=iaK±©7C*T?»D» O. 5^m^ 1 . 
2 ; O^n^O. 5;2. 7^r^3. 3T**5. ) TfSSSftalfr&aMfcGK Xfct 
25 — : (La s R 3 t ) 2 NiO w (5S4 1 , R 3 te, Na, K, Sr. Ca Bi ^ 

»^6»tfnfc-aXtt-aK±05c*T?*D» O. 5^s^l. 2;0^t^0. 
5 ; 3. 6^w^4. 4Tr&£. ) T^Sn^I^ttt^ fe©?* D . 

( i ) — : Ca a A 1 b Co 4 O e (jS*, A 1 Na, K, Li, Ti, V, Cr, Mn, 
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Fe, Ni, Cu> Zn. Pb, Sr. Ba, Al, Bi> Y *5 J <f £>&<?>g^ £>jlfr£ 

tlfe— aXtt-ffiJ^±OTC^-rabD, 2. 2^a^3. 6 ; O^b^O. 8; 8^ 

e^i 0T«.^o ) X'^n^m^mitm. ms— ^ b i f Pb s M i h co 2 

5 ±©7n3?i7r&D, 1. 8^f^2. 2 ; O^g^O. 4;1. 8^h^2. 2; 
8^k^l07r&£. ) T-^$tl^>^'S-^btF^e»7 t j:^^^e»3l«nfe'>?a:< t 

%>-^<d^w*> Mtfiz (ii) -BLtfz.nt>o&m,<D'pts.< t 

( i) : L a^^N i O r R 1 ^ Na, K, Sr, Ca Bi 

»^6j8tf*lfc— ax»4na£t±©5c*T?*D, 0. 5 ^m^ 1 . 2;0^n^O. 
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